corporation of a tracer, is consistently depressed (2) while the response of ribonucleic acid (RNA) is quite variable (3) . Since most studies of radiation effects on metabolism have been done with extremely high doses of whole-body x-radiation, the results may be complicated (a) by tissue destruction in the target tissue and (b) by secondary effects from other organs and tissues which have been irradiated simultaneously. These complications might be eliminated if such a study were carried out on mammalian skin exposed externally to a pure beta source at a dosage below that which would produce a morphological change, e.g. an inhibition of mitotic activity (4) . This paper describes a technic for exposing newly born rats to an external beta source (P32) and reports the effects of various doses on the mitotic rate of cells in the hair follicles and epidermis. METHOD5 
Radiation Technic
The source (B of Fig. 1) consisted of an open cylinder of filter paper (Whatman No. 1), 3 cm. in diameter and 6 cm. in length, impregnated evenly with 10 to 50 millicuries (mC.) of Na3-RP3204. The cylinder was made from a strip of filter paper, 47 cm. x 6 cm. To impregnate the source, the cylinder was placed on end in a jar containing the Na2RPnO4 in 4 ml. and the jar was closed. This amount of solution is just sufficient to spread the 32 evenly as the solution rises in the paper. The source, when dry was placed on a tube (c), open at both ends, made from a centrifuge tube of cellulose nitrate (2.9 cm. in diameter, Catalogue number 205, Ivan Sorvall, Inc., Norwalk, Connecticut) and the entire assembly was put inside a glass tube (A).
Presented at the Nineteenth Annual Meeting of The Society for Investigative Dermatology, The cage containing the rat was placed inside the source for the desired period (see Fig. 2 ). The plastic tube prevented radioactive contamination of the cage or the animal.
Since there is no satisfactory way of determining absolutely the actual exposure of the animals, dosages have been expressed as the number of millieuries of 32 with which the standardized filter paper cylinder was impregnated times the number of minutes of exposure (e.g., 50 mC. X 5 mm., 250 mC. mm.).3
Animal and Histological Procedures
Newly born (4-7 days old) rats of the SpragueDawley strain raised at the University of Michigan were used. The animals were separated from their mother a few minutes before exposure and received no sustenance or water during the experimental period. Control animals were taken from each litter for comparison with littermates exposed to beta-radiation.
Skin samples, approximately 1 cm.', were taken from both dorsal and ventral sides of the animals after 2, 4, 6 and 8 hours post-radiation. The samples were fixed immediately in Bouin's solution. After more than 24 hours of fixation, the samples were put into p-dioxane for 18 hours, the solvent being changed every 6 hours. The samples were embedded in paraffin, and were sectioned at
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RESULTS
The animals were exposed to various dosages from 30 to 240 mC. mi Mitoses were counted in both epidermis and hair follicles at 2, 4, 6, and 8 hours post-radiation. The data from those experiments are summarized in Table I. Since mitotic rate varied greatly from litter to litter, the greatest deviation from the mean observed in the control animals (littermates) was taken as the normal deviation. This devia- The following two features should be considered in evaluating the results of these experiments: (a) the decrease in the rate of mitosis, and (b) the recovery following the initial decrease-including the so-called "overcompensation" phenomenon. The reasons for these two opposite effects-depression and stimulationare not known.
The suppression of mitosis, observed after various doses of beta-radiation, seems to increase progressively and reach a maximum about 2 hours post-radiation. This may result because cells already past the radiation-sensitive stage of prophase are able to complete mitosisalthough perhaps at a lower than normal rate (6).
The reported stimulation of the mitotic rate by gamma (5) and x-radiation (4) has been explained as the result of the "piling up" of cells from two sources. The first represents cells in which the process of division had been delayed by radiation, and the second, very young cells which were not affected by radiation and which would normally have divided at this time. The stimulation of mitosis in the animals exposed to 45 and 60 mC. mm. of beta-radiation, however, appeared unaccompanied by any significant previous delay. This result suggests the possibility that some other factor may play a role in the increased mitotic activity of epidermal tissues after beta-radiation. Since observation beyond 8 hours was impractical in these experiments, we do not know whether or not doses greater than 115 mC. mm. also result in "overcompensation". Beta-radiation, however, seems to produce more pronounced stimulation of mitosis than gamma or x-radiation. This phenomenon may be the explanation for the great incidence of skin tumor formation (7) and socalled "downgrowths" of epithelium (8) which occur following exposure to single, whole-body beta-radiation.
SUMMARY
The mitotic activity in the epidermis and hair follicles of young rats after exposure to an cx- I would like to add that we were surprised to find, in our preliminary work, that a dosage of 30 mC. mm. had no effect on the incorporation of P12 into the nucleic acids: In fact, a dosage (90 mC. mm.) which resulted in an almost complete inhibition of mitosis within two hours produced no effect on the incorporation of the tracer.
We, therefore, wonder whether the effects of radiation on mitosis and on the synthesis of the nucleic acids are separate entities or whether there is some artifact in the way we obtain our data or in the manner in which we interprete the results.
DR. STEPHEN ROTHMAN (Chicago, Ill.): Like the previous speakers I do not believe one can claim that there has been no biochemical change under the influence of radiation if there has been a profound influence on mitosis. It probably was meant that no biochemical changes were demonstrable. DR. I. A. BERNSTEIN (Ann Arbor, Michigan): This was not meant to be part of the paper. I just wanted to indicatc briefly our very early results. We can not say, Doctor Rothman, that exposure to small dosage of radiation results in no effect on nucleic acid synthesis but we can say that we are not seeing any effect by our method of observation. Also, it is known that mitosis, particularly in rat and mouse skin, occur in phases and cycles. More mitoses are found at certain times of the day and they are grouped in small areas in the skin while other stretches of epidermis may contain no mitoses at all. One has to count a fairly large area of skin in order to average out these cycles. Without questioning Dr. Fukuyama's results, I wonder if these difficulties have been taken into consideration? DR. KIMIE FUKUvAMA (in closing): Dr. Pinkus, we counted the mitoses in 1 cm. sections of both the ventral and dorsal sides of the skin. Three sections were made from each side. The values obtained from these sections were quite similar, and we have reported their average as the number of mitoses observed in each animal.
